
DISCOVERY Processing Collection 

Data Discovery of Big and Diverse 
Observational Datasets – Options, 

Practices and Challenges 
Presented To  

GO-ESSP 2015 Workshop 

Presented By  
Giri Palanisamy 

February 25, 2014  
 



Presentation Summary 

 Overview  

 Data Architecture 

 Data Discovery and Access 

 PI Data Product Registration 

 Data Citation & Linking Publications 
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The Atmospheric Radiation Measurement (ARM) mission is 

focused on global change 

 Mission: The ARM Climate Research Facility, 

a DOE scientific user facility, provides the 

climate research community with strategically 

located in situ and remote sensing 

observatories designed to improve the 

understanding and representation, in climate 

and earth system models, of clouds and 

aerosols as well as their interactions and 

coupling with the Earth’s surface.  

 Vision: To provide a detailed and accurate 

description of the earth atmosphere in 

diverse climate regimes to resolve the 

uncertainties in climate and earth system 

models toward the development of 

sustainable solutions for the Nation's 

energy and environmental challenges. 

Image courtesy of the Atmospheric System Research program  



ARM is focused on providing high-quality data to support 

climate research 

 Deploy measurement instrumentation 

 Provide infrastructure to collect, 

process, preserve, and discover data 

 Operate with excellence 

Provide high-quality data to 

support global climate 

research 



ARM Data Flow – The Big Picture 
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ARM Permanent Sites provide Long-Term Data. 
Mobile Sites and Aircraft Increase Diversity. 



ARM Data Lifecycle Architecture 
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ARM Data Archival by the Numbers 
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Data Discovery and Access 

 ARM website is the 

primary place for: 

 Search 

 Discovery 

 Access 

 Constantly 

upgraded to handle 

diverse ARM data 

 



Multiple ways to search for 

ARM data 

Data 
Discovery 

and 
Access 

Data 
Discovery 

and 
Access 

Instruments Instruments Measurements Measurements 

Data Products Data Products Sites/location Sites/location 

Data Plots 

• Measurement plots 

• Statistical plots 

Data Plots 

• Measurement plots 

• Statistical plots 

Data Quality  

• DQ Report 

• DQ Assessment  

Data Quality  

• DQ Report 

• DQ Assessment  
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Data Citation 

• DOIs for regular and  PI data products 

• Citation generation Tool 

Data Citation 

• DOIs for regular and  PI data products 

• Citation generation Tool 



Data Discovery Tool 

  Powerful data search capability to find and access ARM regular, PI and Field Campaign Data products 

  Provides data availability in a timeline graphics 

  Seamless access to data quality and data plots 

  Provides options for data extraction and filtering based on data quality 

 

 



Data Plots and Data Quality 

Reports – Helping Data Discovery  
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Data Quality Report 



Archive Data Extraction Workflow 
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Archive 
Discovery UI 

List_of_files 
List_of_variables 

List_of_files 
List_of_variables 

Retrieval 
ANDERS 

Extracted 
files 

Data order 
tables 

Data order 
tables 

Online 
Storage & 

HPSS 

Online 
Storage & 

HPSS 

Users 

Notification 

Notification email 

Datastream 
files 

Datastream 
files 

ARM Data 
Integrator (ADI) 

status 
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ADI: 
- Framework to streamline the 

development of algorithms 
that analyze time-series data 

- Suite of tools, libraries, data 
structures, and interfaces 



ARM Data Product Registration 

and Submission Form (OME) 

• Data Type 

• Description and 

keywords 

• Contact information 

• Data Quality  

• When and Where 

• Related Citations 

• Analytical Tools 

• Save, revisit and 

Submit 

 

 

 

 

 



OME - Improving Data Discovery 
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Before After 
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ARM Metadata and Data Sharing 

With Other Portals 

ARM metadata 
records 

FGDC ISO JSON 
Formats 

ARM Datasets 

NetCDF ASCII Plots 
Formats 

External Data 
Centers and 

Portals 

Metadata 
Harvesting  

Users 

Search for data 

Data location 

Users download ARM data using  FTP, THREDDS and WebServices 

External Portals harvest  
metadata using Web accessible  
folders and OAI-PMH 

ARM Data Archive IASOA 

NGEE-Arctic 

Applications 



ARM Data Citation Service 

Goal 

 Allow users to cite exact ARM data used 

in their research/publication 

 Allow ARM to provide proper data citation 

credits to the PIs and collaborators 

 Allows future data users and the project to 

easily track the data used in various articles 

1
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The Challenge 

 Millions of data files from over 4000 data products 

 These are continuous datastreams  

 Large user community and complex use of data 

 Data is also published via other portals 

Solution:  

 DOIs are assigned at the data collection level 

 A recommended citation allows users to cite the exact data 

with the help of an ARM Citation Generator 

 

Example: 
Atmospheric Radiation Measurement (ARM) Climate Research Facility. 
1994, updated daily. SONDEWNPN. Oct. 2010–March 2011, 36° 36' 
18.0" N, 97° 29' 6.0" W: Southern Great Plains Central Facility (C1). 
Compiled by R Coulter, J Prell, M Ritsche, and D Holdridge. ARM Data 
Archive: Oak Ridge, Tennessee, USA. Data set accessed 2011-04-13 at 
http://dx.doi.org/10.5439/1021460. 
 



Discovering ARM Data from 

Publications 

Data For this Article 
 

 

 

Atmospheric Radiation 

Measurement Data 

Related Publications 

ARM DOI web service  
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Thanks! 

ARM Home Page:  http://www.arm.gov 

Key contacts: 
    DOE Program Manager: Sally McFarlane (Sally.McFarlane@science.doe.gov)  

    Technical Director: Jim Mather(Jim.Mather@pnnl.gov) 

    Chief Operating Officer: Jimmy Voyles (jimmy.voyles@pnnl.gov) 

    ARM Data Center: Giri Palanisamy (palanisamyg@ornl.gov)  

 

  


